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Public Summary: 

Ionizing radiation exposure can cause acute radiation sickness (ARS) by damaging the hematopoietic compartment. Radiation damages

quiescent hematopoietic stem cells (HSCs) and proliferating hematopoietic cells, resulting in neutropenia, thrombocytopenia and

increased risk for long-term hematopoietic dysfunction and myelodysplasia. While some aspects of the hematopoietic response to

radiation injury are intrinsic to hematopoietic cells, the recovery of the HSC pool and overall hematopoiesis is also dependent on signals

from bone marrow endothelial cells (BM ECs) within the HSC vascular niche. The precise mechanisms through which BM ECs regulate

HSC regeneration remain unclear. Characterization of the altered EC gene expression that occurs in response to radiation could provide

a roadmap to the discovery of EC-derived mechanisms that regulate hematopoietic regeneration. Here, we show that 5 Gy total-body

irradiation substantially alters the expression of numerous genes in BM ECs within 24 h and this molecular response largely resolves by

day 14 postirradiation. Several unique and nonannotated genes, which encode secreted proteins were upregulated and downregulated

in ECs in response to radiation. These results highlight the complexity of the molecular response of BM ECs to ionizing radiation and

identify several candidate mechanisms that should be prioritized for functional analysis in models of hematopoietic injury and

regeneration.

Scientific Abstract: 

Ionizing radiation exposure can cause acute radiation sickness (ARS) by damaging the hematopoietic compartment. Radiation damages

quiescent hematopoietic stem cells (HSCs) and proliferating hematopoietic cells, resulting in neutropenia, thrombocytopenia and

increased risk for long-term hematopoietic dysfunction and myelodysplasia. While some aspects of the hematopoietic response to

radiation injury are intrinsic to hematopoietic cells, the recovery of the HSC pool and overall hematopoiesis is also dependent on signals

from bone marrow endothelial cells (BM ECs) within the HSC vascular niche. The precise mechanisms through which BM ECs regulate

HSC regeneration remain unclear. Characterization of the altered EC gene expression that occurs in response to radiation could provide

a roadmap to the discovery of EC-derived mechanisms that regulate hematopoietic regeneration. Here, we show that 5 Gy total-body

irradiation substantially alters the expression of numerous genes in BM ECs within 24 h and this molecular response largely resolves by

day 14 postirradiation. Several unique and nonannotated genes, which encode secreted proteins were upregulated and downregulated

in ECs in response to radiation. These results highlight the complexity of the molecular response of BM ECs to ionizing radiation and

identify several candidate mechanisms that should be prioritized for functional analysis in models of hematopoietic injury and

regeneration.
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